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Peptachloropliesol, iaorgacic srsenicals, aad ceacsoice ave Lhe major pesticide
vhemicals now in nse for wood preservaiion.  An caiimated 840 willion pownds of
veniachidoronheanl {pestal}, 372 wmillion  powwde  of dpowgance aveenicals, aod
124 willion gallous of creosote and coaj inv ave teed on wood presovval ives sanundly
o wreserve 3275 million cu. 1. of womi for many end uses souch as cros
bhev, timbers, plywood, crosssrms, piliag, poles, pouts, sad oiher products. Al thowgh
lavee volumer of Lreated wood prodocis ave bued, Lhege asge poitevias aee soch 1hai
eapounre of buaons and aadmalys i85 very low,

tivs, lum-

The maxdnmm im],- aci to the Uniled Staive’ cronomy wonld yvesuli bvow cancellation
af all three BPAR'd proscrwatiives. Rased ou nmming subsiiliute material at 1979
prices, this woeold resoli in higher cosis in exvess oF 405 o 0.3 billion gonoally
depending on which combination of subsiiiote mabterials (s ouszed. The toilal ceosis ave
hipheo becavse Lhe 4.9 Lo 56,3 billiow accomwnis tor only B8 of ihe prossune-iveated

wood procuocts and deer oot laclade {he &75 midtion o, 7. ol wood proiecied by aon-
PrEssure proCesies .

The waow wood-preservative uses of  poais,  arvendcals, aod creosote  clode
hesbicide, defoliont, mossicide, biocide, desiceani, gvowih vepulator, jongioide,
dnseciicide,  vodeniicide, soil  stecilani, disindectont, dnevicide, scacicideg
avanchmicide, miticide, and repelilent., The wost lepertanit of fhese ave cobiey destio
cant. (20 te $50 wmiliiorn dmpact), Funmpicide {524 wmillion impact over Gy period),
berbicide, insecticide, and geowith repodator (55,8 million impaci).

The sources of peota found Wil the cavivoumeni. sive ool well kiowe, buaio Lhe penia
breakdowon wechavism in seil  and waiore E. betier mmdovabood.  The povsisievce of
avsenaies in Lhe envirommeni s well koown. Planis do not acvumnlaie large qoanidi-
tivs of svaesic. A vigerons plant sy an indicaiion ol low avveaic fevels.  Acie s
pates Form very insolubie compounds in szoil aund may ovlitnacely abzorh fo sediweai in
the aquatic enviconmeni. Only limited daia ave available on the envivonmenial faie
of ceeosote.  Naphihalene and ils devivaidvesn biodegrade vapidly vu soil aud wates .
The higher boiling compouenis docompose al a slower vate,

Based on no-obgecegbhle-efizct level btor penia, the soiciy faciors vange o
20 to LBO,000. Most work wmitweastions would rezuli in saicty faciors ol moure Than 100,
The averape daily coasumption of avsendc by bowesen iu food and waics @5 50 miceo
glows.  Arsendcally tveated wood poses miaimal  cxposure because  ihe arsenic o
tightly bound o ibe wood. Thero aen only Timiboed dota on the expusoer 08 wost otler
agyvicnitaval uwses of arsenic., HExponvre daita ave avaidable ior applic :tum 0 arneaic
as a vobion dexivcapt. OSUA has sct 0.2 wmp/oobic/meier nen ihe permissible Limii tor
the partivulate polyevelic arganic material ol creosole,
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PREFACE

This report is a joint project of the U.S. Department of Agriculture, the State
Land-Grant Universities, and the U.S. Environmental Protection Agency, and is the
eighth in a series of reports recently prepared by a team of scientists from these
organizations in order to provide sound, current scientific information on the bene-
fits of, and exposure to, pentachlorophenol, inorganic arsenicals, and creosote.

The report is a scientific presentation to be used in connection with other data
as a portion of the total body of knowledge in a final benefit/risk assessment under
the Rebuttable Presumption Against Registration Process in connection with the
Federal Insecticide, Fungicide, and Rodenticide Act.

This report is a slightly edited version of the report submitted to the
Envirommental Protection Agency on November 4, 1980. The editing has been limited in
order to maintain the accuracy of the information in the original report.

The use of chemicals to extend the life and usefulness of wood and wood products
is extremely important to agriculture and forestry. Durability of wood used in fence
posts, ‘animal holding pens, and outbuildings is a major concern to almost every
American farmer and rancher. How long the life of wood and wood products can be
extended greatly influences our ability to produce adequate supplies of timber and
fiber from our forest lands. Pentachlorophenol (penta), which is widely used as a
wood preservative, is effective against both bacteria and fungi as well as insects.
In addition, its use in preventing sapstain that discelors lumber contributes sub-
stantially to the usefulness, acceptability, and beauty of most wood products.
Primarily due to their cleanliness and paintability, the arsenical preservative com-
pounds are being used more widely in lumber, timbers, and plywood. This trend is
expected to increase with current concerns for aesthetics. Creosote and coal tar
products have been used commercially as wood preservatives for over 150 years.

Wood preservatives have made it economically possible to use wood in a wide
variety of applications for which it wonld be unsuitable without treatment. Without
wood preservatives, the cost of replacing electric power poles, forest protection
facilities, bridges, marine pilings, railroad ties, and other such wood preducts
would make it much more difficult to remain competitive in local and world markets.

The information on agricultural uses, exposure, and economics of penta, arseni-
cals and creosote is published in two velumes. Volume I covers wood preservative
uses for such items as poles, piling, crossties, lumber, timbers, and plywood.
Volume II covers non~wood-preservative uses, such as herbicides, growth regulators,
desiccants, fungicides, and disinfectants,

Sincere appreciation is extended to the Assessment Team Members and to all
others who gave so generously of their time in the development of information and in
the preparation of the report. However, in an effort this large the task of revising
and editing the contributions and final production of the report was accomplished by
a special committee. Members of this committee, which was responsible for the all-
encompassing effort, are:

L. R. Gjovik W. A. Thompson

D. B. Johnson J. T. Micklewright
V. Kozak W. A. Dost

E. A. Woolson D. D. Nicholas

ii Issued December 1981
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SPECIAL TERMS, CHEMICALS AND ACRONYMS .

ai

aldicarb (Temikg)

aldrin

ametryn (Evik® or Gesapax®)

amitrole
AMS

g
antu (Krysid")
AQAC
~ APHIS
A3203

atrazine

azinphosmethyl (Guthionﬁ)

bendiccarb (Ficam®)
benefin (Balan®)

bensulide (Betasan®)

BHC
Boll's-eye®
borax

bromacil (Hyvar X or
Hyvar X-L) .

cacodylic acid

(CA or Rad-E-Cate®)

captan (0rthocide®)

carbaryl (Sevina)

active ingredient

2-methyl-2~(methylthio)propionaldehyde O-(methylcar=
bamoyl)oxime

1,2,3,4,10,10-hexachloro-1,4,41,5,8,8a-mexahydro-,
endo, exo-

2-(ethylamino)-4-(isopropylamino)-6~(methylthio)-s~
triazine

3-amino-s-triazole

ammonium sulphamate

o-naphthyithiourea

Association of Official Analytical Chemists

Animal and Plant Health Inspection Service

arsenic trioxide
2-chloro-4~-(ethylamino)}-6-(isopropylamino)-s~triazine

0,0-dimethyl $-[(4-oxo~1,2,3~benzotriazin-3(4H)-yl}=
methyl] phosphorodithioate)

2,2-dimethyl-1,3-benzodioxol-4~yl methylcarbamate
N-butyl-N-ethyl-a,o,0~trifluoro-2,6-dinitro-p~toluidine

5-(0,0-diisopropyl phosphorodithioate}ester of N-(2-
mercaptoethyl)benzenesul fonamide

benzene hexachloride
cacodylic acid and sodium cacodylate
N32B407

5-bromo-3-sec-butyl-6-methyluracil
hydroxydimethylarsine oxide

N-[(trichloromethyl)thio}-4-cyclohexene-1,2-dicarboxi=
mide

l-naphthyl methylcarbamate

vii



Ca3(A304)2
Chip-Cal®

chlordane (Ortho-Klor®)

chlordecone (Kepone®)

chlorfenvinphos (Birlane)

chlorophacinone (Rozol®)

chlorpyrifos (Dursban®)

®

Ciovap® (Cicdrin™ + Vapona®)

Compound 1080 (Fratol®)

Compound 1081 &
(Fluorakil 1007)
coumafuryl (Fumarin®)

coumaphos (Co-Ral®)

. , B
crotoxyphos (Ciodrin )
crufomate (Ruelene®)

CTC

Cu-Naph

Cuo

Cu-8

cythioate (AC-26691)
dalapon

DCPA (Dacthai® or Rid)

DDT (dicophane or
chlorophenothane)

DDVP

DEF (De-Green®)

viii

calcium arsenate
tricalcium arsenate

1,2,4,5,6,7,8,8-octachloro-3a,4,7,7a~tetrahydro-4,7-

methan01ndan (60% minimum and not over 40% of related

compounds)

decachlorooctahydro-1,3,4 metheno-2§-cyclobuta[Eg}=
pentalen-2-one

2-chloro-1~-(2,4~dichlorophenyl)vinyl diethyl ester
2~{(p~chlorophenyl)phenylacetyl]~1,3-indandione

0,0~diethyl 0-(3,5,6- trlchloro-Z-pyrldyl)phospho—
rothioate

crotoxyphos (10%) and dichlorvos (2.5%)
sodium monofluoroacetate

fluoroacetamide

3-(o-acetonylfurfuryl)-4-hydroxycoumarin

3~chloro-7-hydroxy-4-methyl,o-ester with 0,0-diethyl
phosphorothioate

a-methylbenzyl (E)-3-hydroxycrotonate dimethyl
phosphate

4-tert-butyl-2-chlorophenyl methyl methylphosphor=
amidate

coal tar creosote

copper naphthenate

copper oxide

copper~8-quinolinolate

0,0~dimethyl O-p-sulfamoylphenyl phosphorothioate
2,2-dichloropropicnic acid

dimethyl tetrachloroterephthalate

dichlorediphenyltrichloroethane

2,2-dichlorovinyl dimethyl ester phosphoric acid

$,5,8~tributyl phosphorotrithioate



dieldrin

. . 8
diazinon (Basudin or

Spectracide®)
dicamba (BanVel®)
dichlobenil
dichlorvos (Vaponag)

dimethoate (Cygong)

dinoseb (Basanite®)

dioxathion (Delnavg)

diphacinone (Diphacin@)

diquat dibromide (Regloneg)

diuron
DP
DPR
EBDC

endothall (Acceleratea,
Hydout® or Hydrotholg)

ethylan (Perthane®)
FAS

FCIC

fenac

fenthion (Baytexg)
fenuron TCA -
FIFRA

Folex®

folpet (Phaltang)

FPY

1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-
octahydro-, endo, exo-

0,0-diethyl 0-(2-isopropyl-6-methy-4-pyrimidinyl)
phosphorothioate

3,6~dichloro-Q-anisic acid
benzonitrile,2,6-dichloro
2,2~dichlorovinyl dimethyl phosphate

0,0-~demethyl S-(N-methylcarbamoylmethyl) phosphoro=
dithioate

2-gec-butyl-4,6~dinitrophenol

2,3~p-dioxanedithiol-§,S-bis (0,0-diethyl phosphoro=
dithioate)

2-(diphenylacetyl)-1,3-indandione

6,7~dihydrodipyrido[1,2=0:2",1 -c]pyrazinediium
dibromide

3-(3,4-dichlorophenyl)~1,1-dimethylurea
disaster payment

disaster payment rate

ethylene bisdithiocarbamate

7-oxabicyclo[2,2,1]heptane-2,3-dicarboxylic acid

1,1-dichloro-2,2~bis(p-ethylphenyl)ethane

ferrous ammeonium sulfate

Federal Crop Insurance Corporaﬁion
(2,3,6~trichlorophenyl)acetic acid

0,0-dimethyl O-[4-(methylthio)-m-tolyl]phosphorothicate
1,1~dimethyl-3-phenylurea mono(trichloroacetate)
Federal Insecticide, Fungicide and Rodenticide Act
tributyl phosphorotrithioite

N-[ (trichloromethyl)thio]phthalimide

farm payment yield

ix



glyphosate (Roundupﬁ) N- (phosphonomethyl)glycine

heptachlor (DrinoxTM) 1,4,5,6,7,8,8~heptachlore-3a,4,7,7a~tetrahydro-
- 4, 7-methanocindene

H3Aso4 arsenic acid

IFM integrated pest management

karbutilate m-(3,3-dimethylureido)phenyl tert-butylcarbamate

kkg 1,000 kilograms

km kilometers

lindane (y BHC or y HCH) 1,2,3,4,5,6-hexachlorocyclohexane, gamma isomer of not
less than 99% purity

linuron 3-(3,4-dichlorophenyl)-1-methoxy-1-methylurea

LPG liquid petroleum gas

malathion (Cythion@) 0,0-dimethyl phosphorodithioate ester of diethyl
mercaptosuccinate -

MCPA 2-methyl-4-chlorophenoxyacetic acid

metham (VapamTH or SMDC) sodium methyldithiocarbamate

methiocarb (Mesurol®) 4~(methylthio)~3,5~-xylyl methylcarbamate

methoxychlor (Harlatea) 1,1,1-trichloro-2,2-bis(p-methoxyphenyl)ethane

methyl bromide CHSBr

methyl carbamate (Tirpateﬁ) 2,4-dimethyl-1,3~dithiolane-2-carboxaldehyde
0- (methylcarbamoyl)oxime

mirex (Dechloraneg) dodecachlorooctahydro-1,3,4-metheno-1H-cyclobuta=
[cd]pentalene

monuron 3~(p-chlorophenyl)~1,1-dimethyl urea

naled (Dibrom®) 1,2-dibromo~2,2-dichloroethyl dimethyl phosphate

Na-penta sodium pentachlorophenate

NaAst sodium arsenite

NaZHAso4 disodium arsenate

0SHA Occupational Safety and Health Administration

paraquat (Gramoxonea) 1,1 ~dimethyl-4,4 ~bipyridinium ion

parathion (Thiophos®) 0,0-diethyl O-(p~nitrophenyl) phosphorothiocate

X



penta
. B
phorate (Thimet )
picloram (Tordon®
or Amdon®)
pindone (Pival®)

piperonyl butoxide
(Butacide®)

PMP (Valone®)

ppb

ppm

prometon
pronamide (Kerb®)
propoxur (Baygon®)

psi

Pyrethrin I (Pyrethrolone)

Pyrethrin II.(Pyrethrolone)

Pb3(A504)2

PbHAsOA

®

red squill

resmethrin (Synthrin

ronnel (Korlan®)

rotenone

RPAR

siduron (Tupersan®)

pentachlorophenol
0,0-diethyl S-[{ethylthio)methyl] phosphorodithicate

4-amino-3,5,6-trichloropicelinic acid

2~pivalyl-1,3-indandione

o~[2-(2-butoxyethoxy)ethoxy]~4,5- (methylenedioxy) =2~
propyltoluene

2-isovaleryl-1,3-indandione

parts per billion

parts per million
2,4-bis(isopropylamino)=-6-methory=5~triazine
3,5-dichloro-N-(1,1-dimethyl-2-propynyl}benzamide
O-isopropoxyphenyl methylcarbamate

pounds per square inch

2,2-dimethyl-3-(2-methylpropenyl)-ester with 4~hydroxy-
3-methyl-2-(2,4-pentadienyl)-2-cylopentén-1-one

3-carboxy-u,2,2~trimethyl-1-methyl ester with
4-hydroxy~3-methyl-2-(2,4-pentadienyl)-2-cyclopenten-
1-one

lead arsenate

lead arsenate (std)

Registered trademark

powdered bulbs or extract of bulbs of Urginea maritima

{the most toxic of several glycosides in red squill
is scilliroside)

[5-(phenylmethyl)=-3-furanyl)methyl 2,2~dimethyl-3-
{2-methyl-1-propenyl)cyclopropanecarboxylate

0,0-dimethyl 0-(2,4,5~trichlorophenyl) phosphorothicate

1,2,12,12a-tetrahydro-2-isopropenyl-8,9-dimethoxy[1]=
henzopyrano[3,4-blfure(2,3~h] [1lbenzopyran-6(6all)-
one

Rebuttable Presumption Against Registration

1-(2-methylcyclohexyl)-3~phenylurea

Xi



silvex

simazine

sodium chlorate
sodium TCA

SRS

strychnine

tetrachlorvinphos or
stirofos (Rab0n® or

GardonaTM)

thidiazuron (Dr0pp® or
SN 49537)

thionazin (Zinophos®)

toxaphene (PhenacideTM

or PhenatoxTH)

TP
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NaClO4
sodium trichloro-acetic acid
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phosphate
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0,0-diethyl O-pyrazinyl phosphorothioate

chlorinated camphene containing 67 to 69% chlorine
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EXECUTIVE SUMMARY

The Environmental Protection Agency (EPA) issued notices of Rebuttable
Presumptions Against Registration (RPAR) on creosote, inorganic arsenicals, and
pentachlorophenol (penta) on October 18, 1978. The presumptions indicated that
these products met or exceeded the risk criteria for various acute and chronic
effects (40 CFR 162.11). Approximately 99% of of these chemicals are used in pro-
tecting wood products against wood-destroying organisms. The balance is used on a
wide variety of sites as fungicides, herbicides, insecticides, rodenticides, defoli-
ants, desiccants, growth regulators, sterilants, repellents, and disinfectants. It
is estimated that 44.5 million pounds of pentachlorophenol, 42 million pounds of
inorganic arsenicals, and 124 million gallons of creosote and coal tar are used
annually.

There are no practical chemical alternatives to these RPAR'd materials for
structural wood protection where the risk of attack by wood-destroying organisms is
high. However, the RPAR'd materials could, in most cases, be used as alternatives
for each other. This fact makes the task of evaluating the economic impact of a can-
cellation difficult. There are no practical alternatives (chemical and non-chemical)
to the organic arsenicals as a cotton desiccant, grapefruit growth regulator, or for
grape disease control and ant bait uses.

Wood Preservative Uses

The cancellation of all three of the RPAR'd wood preservatives would result in
higher costs of 4.5 to $6.3 billion annually depending on which combination of sub-
stitute materials is used. The total costs are higher than this because the 4.5 to
$6.3 billion accounts for only 86% of the pressure-treated wood products and does not
include the 475 million cu. ft. of wood protected by non-pressure processes.

Pressure Treatments

The loss of all preservatives on railroad ties would result in average annual
cost increases of $2.1 billion as railroads shifted to concrete ties. Virtually all
ties are currently treated with creosote. A cancellation of creosote alone would
result in average annnal cost increases of §$36.8 million if railroads shifted to
penta-treated ties.

The loss of all three preservatives for wood poles used by utilities would
result in average annual cost increases of 1.9 to $2.8 billion depending on the com-
bination of concrete and steel poles that would be substituted.

Because all three materials are used to treat utility poles the cancellation of
any one or two of them while retaining the others would result in different impacts.
I1f only creosote were used, average annual costs would increase by $45.7 million; use
of only inorganic arsenicals would result in cost decreases of $51.8 million; and use
of only penta would result in cost increases of $27.1 million.

The substitution ratio between steel, concrete, and wood piling affects the eco-
nomic impact. If use of all three preservatives were canceled and concrete piling
were substituted for wood piling on a 1.0:1.5 basis, annual average cost would
decrease by $521.5 million. However, if steel pilings were substituted on a
1.0:1.0 basis, costs would increase by $129.1 million. It is likely that substitu-
tion of concrete or steel for treated wood piling would fall somewhere between the
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ratios of 1.0:1.5 and 1.0:1.0. Therefore, the actual economic impact would lie
between the figures presented.

The loss of all three preservatives on fence posts probably would not result in
any significant cost changes if usevrs shifted to steel posts. However, wood posts
are often preferred to steel for aesthetic reasons.

The loss of all three wood preservatives for treating lumber, timbers, and ply-
wood would cost from 485 million to §1,279 million depending on the combination of
alternatives used. Alternatives include untreated cedar, redwood, or pine, concrete,
steel, and chromated zinc chloride treatments. About 70% of all treated lumber, tim-
bers, and plywood is treated with inorganic arsenicals. Neither crecosote nor penta
is a satisfactory alternative for these uses,.

Non-Pressure Treatment

The cancellation of both penta and creosote for groundline treatment of utility
poles would result in increased costs of $35.3 million annually. Because penta and
creosote are equally effective, with equal treatment costs, the loss of either one
while retaining the other would not result in significant cost changes.

The loss of penta for sapstain control in lumber would result in a shift to Cu-8
with increased costs of $280,000 annually. The loss of penta for millwork and ply-
wood would result in a shift to TBTO at an increased cost of $2.2 million or to Cu-8
at an increased cost of $4.8 million.

Non-Wood-Preservative Uses

Pentachlorophenol and Pentachlorophenates

The non-wood-preservative uses of penta are: Herbicide, defoliant, mossicide,
and biocide.

There are effective chemical alternatives for all of the non-wood-preservative
uses of penta. The alternatives accomplish the desired results at equal or lower
cost. The impact of canceling penta for these uses would, therefore, be negligible.

Inorganic Arsenicals

The non-wood-preservative uses of arsenicals are: Desiccant, growth regulator
(grapefruit), fungicide, insecticide, rodenticide, herbicide, and soil sterilant.

0f the 12 non-wood-preservative uses of arsenicals addressed, there are effec-
tive chemical alternatives for some, most of which can be used at equal or slightly
higher cost. The four uses for which suitable alternatives are not available are:
arsenic acid (cotton desiccant), lead arsenate (growth regulator--grapefruit), sodium
arsenate (ant bait), and sodium arsenite (Black Measles--grapes). In addition,
alternatives are not as effective as calcium arsenate for Poa annua control in turf,
or for slug and snail control in California citrus.

Cancellation of arsenic acid for desiccation of cotton would reduce annual
revenues of cotton producers in Texas and Oklahoma by an estimated 20.3 to $49.9 mil~
lion., Cancellation of lead arsenate for use on grapefruit would reduce annual reve-
nues of Florida producers by $5.8 million. If sodium arsenate were canceled for ant
bait, householders could shift to other materials that would need to be applied more
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frequently, but total costs would be similar; however, if commercial extermination is
selected as the control measure, the annual increased cost would be $42 million.
Loss of sodium arsenite for control of Black Measles would result in increased vine-
yard establishment costs and losses from reduction in grape yields and quality
totaling $13.3 million for producers of fresh market grapes and §11.0 million for
producers of raisin-type grapes over a 6-year period following cancellation.

Creosote, Coal Tar, and Coal-Tar Neutral Oils

The non-preservative uses of creosote, coal tar, and neutral oils are: Disin-
fectant, larvicide, insecticide, fungicide, herbicide, acaricide, arachnicide, and
animal repellent.

0f the 15 non-wood-preservative uses of these chemicals addressed, only 5 are
significant from the standpoint of frequency of use and volume of material applied.
Drain fly and gypsy moth control (spraying undercarriage of vehicles) are two uses
for which registered alternative chemicals are not available.

Fate in the Environment

Penta is ubiquitous in aquatic enviromments and its sources are unclear. It
may result from direct contamination, from degradation of other organic compounds, or
from chlorination of water. Penta may be removed from aquatic environments by vola-
tilization, photodegradation, absorption, or biodegradation. Penta's moderate vola-
tility suggests that volatilization may be a route to the atmosphere, but this is
highly speculative. Persistence of penta in soil is extremely variable depending on
pH, organic content, moisture content, clay mineral caomposition, free iron content,
ion exchange capacity, and the microorganisms present.

Movement, persistence, and fate of arsenate in the environment is well known,
Arsenate forms very insoluble compounds in so0il and is generally moved only by ero-
sion to aquatic environments where it may be adsorbed to sediment and removed from
solution, adsorbed to plants, or ingested and metabolized by aquatic organisms.
Under anaerobic conditions arsenate may be reduced to arsenite and metabolized to
volatile alkylarsines. WVolatilized arsenicals can be adsorbed on dust particles and
oxidized to arsenate, methanearsonate, or cacodylate. Plants do net accumulate large
quantities of arsenic if they grow well. Oceanic sediments are the ultimate sink for
all arsenic.

Data on the environmental fate of the many chemical components of creosote and
coal tar are limited. Naphthalene and its derivatives are rapidly biodegraded in
both soil and water. The higher-boiling-point compounds such as fluorene, chrysene,
anthracene, and pyrenes are much more slowly decomposed than naphthalenes. Avail-
~able data are much too limited, however, to permit more than speculation on decompo-
_sition rates. Some studies have shown that reductions of these compounds in marine
environments proceed exponentially with time and that residual amounts fall below the
- detection limit within 2 to 3 weeks.

Exposure

The no-observable-effect level for fetotoxicity of penta cited by EPA is
5.8 mg/kg/day. This value, divided by acutal exposure, gives the safety factor.
Varying exposures gave safety factors ranging from 20 to 580,000 for penta and 868 to
25 million for HxCDD. It is expected that the exposure in most work situations will
result in safety factors above 100.

xv



Arsenic is present in all water, food and air. Average daily consumption of
arsenic by humans in food and water in the United States is 80 micrograms. Exposure
to people handling pressure-treated wood is minimal because arsenic is tightly bound
and very insoluble. Urine analyses of exposed workers at a fabricating plant were no
higher than the general populatien.

There are no exposure estimates for most non-wood-preservative applications of
arsenicals; however, one study of arsenic acid found daily exposure estimates of 13,
9, and 9 micrograms/kg/day for ground rig applications, aerial applications, and
ground crews, respectively. Considering the time spent using arsenic in a year,
annual exposure estimates were 0.4, 0.2, and 0.8 micrograms/kg/day for these applica-
tions., Exposure to bait formulations of sodium arsenate or calcium arsenate would
be negligible.

Exposure limits have not been established for chemical components of creosote;
bhowever, OSHA has set a permissible limit of 0.2 mg/cubic meter for the particulate
polycyclic organic material of this preservative, C(ooperative studies by NIOSH and
the wood-preserving indugtry showed that actual exposure levels generally fall well
within the OSHA limit.
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SUMMARY

In October 1978, the U.S. Environmental Protection Agency (EPA)} placed on record
a notice of Rebuttable Presumption Against Registration (RPAR) of pesticides con-
taining pentachlorophenol, inorganic arsenic, coal tar, creosote, and coal-tar neu-
tral oil.

This report has been prepared by a team of scientists from the U.S., Department
of Agriculture, the State Land=-Grant universities, and the Environmental Protection
Agency to provide the best data available on exposure to and benefits from the RPAR'd
pesticides, as required by the RPAR process.

‘The RPAR’d Chemicals
Pentachlorophenol (Penta)

Commercial synthesis of penta is accomplished by direct chlorination of phenol.
Penta and its salts are highly effective, broad-spectrum biocides. Penta is widely
used as a wood preservative, normally carried in a petroleum solvent. A small quan-
tity is converted to the sodium or potassium salt and carried in water solvent., The
following compounds and their uses are addressed in this volume:

Pentachlorophenol-~herbicide, defoliant, mossicide.
Sodium pentachlorophenate (Na-penta)-~herbicide, mossicide, biocide (mushroom
houses) .

Inorganic Arsenicals

Arsenic is produced as a by-product of the nonferrous smelting industry. It has
many uses in forestry, agriculture, and commerce. Restriction of its use would
increase waste disposal problems of smelters. The following uses are addressed in
this volume:

Arsenic Acid--desiccant (cotton).

Arsenic Trioxide~-rodent control,

Calcium Arsenate--annual bluegrass control (turf), slug bait (citrus),
fly control (poultry).

Lead Arsenate--growth regulator (grapefruit), cherry fruit fly control
(cherries).

Sodium Arsenate--ant bait (buildings).

Sodium Arsenite-=-Black Measles (grapes), dead-arm (grapes), termites
(buildings), semi-sterilant (soils).

Coal Tar, Creosote, and Neutral Oil

Coal tar is a by-product from coking of bituminous coal. Cresote is a complex
mixture of organic chemical products of fractional distillation of coal tar. Neutral
oil is also a coal tar fraction. Coal tar is used in a number of pesticides and is
used, in combination with creosote, as a wood preservative. Creosote is used alone
¢or in combination with coal tar or petroleum as a wood pregervative. Creosote and
neutral oil are used in a number of other pesticides. The following uses are
addressed in this volume:
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Coal Tar--insecticide, disinfectant, animal repellent, fungicide, acaricide,
arachnicide,

Creosote--animal repellent, larvicide, fungicide, herbicide, insecticide,
acaricide, arachnicide.

Nentral Oil--animal repellent, insecticide, acaricide, larvicide, disinfectant.

Triggers

EPA has determined that penta meets or exceeds risk criteria relating to tera-
togenic and/or fetotoxic effects on mammalian test species; that inorganic arsenic
meets or exceeds risk criteria relating to oncogenic, mutagenic, and reproductive or
fetotoxic effects on mammalian species; and that creosote, coal tar, and neutral oil
meet or exceed risk criteria relating to oncogenicity.

This report of exposure to and benefits from the RPAR'd pesticides is divided
into two parts: Wood preservative uses and non-wood-preservative uses. Wood pre-
servative uses are treated in Volume I and non-wood-preservative uses in Volume II.
Only the impacts of canceling one or more of the chemicals for use on one or more
sites are considered. Analysis of regulatory options short of cancellation is not
included.

The RPAR'd chemicals are the basis for an array of registered products used as
pesticides or as growth regulators. These uses range from large-volume applications
such as growth regulators to minor or nonexistent uses such as rodent control.

Applications

Penta and Its Salts
Herbicide, Defoliant, and Mossicide

Penta is currently used either alone or as an additive to other herbicides for
weed control. There are viable substitutes for all herbicidal uses of penta. Penta
is rarely used as a defoliant, and satisfactory alternatives are readily available.
Penta is used either alone or in combination with other mossicides on roofs, masonry,
and lawns. Although alternative chemicals for moss and lichen control are available,
the continued use of penta either alone or mixed with other mossicides is important
in areas where moss is a severe problem.

Mushroom House Fungicide

Sodium penta is a general hygienic agent used to control diseases in the envi-
ronment of commercial mushroom beds. Cancellation of Na-penta use would affect one-
third of the U.S. mushroom production. Producers would most likely switch te NaCl,
a widely used alternative,

lnorganic Arsenicals

Cotton Desiccant

Arsenic acid is used on over 2 million acres of cotton grown in Texas and
Oklahoma. Tt is used to desiccate the leaves prior to harvesting, and is essential
to protect the quality of the crop until it can be ginned with a mechanical stripper.
Arsenic acid is the only desiccant which will effectively prepare the crop for har-
vest. Loss in the quality and quantity of both seed and fiber results if harvest is
delayed or if complete desiccation of green leaves is mot achieved. Severe losses
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can occur in 5 days if the moisture content is above 16% in the cotton module. Expo-
sure to applicators is not large when proper safety techniques are employed,

No environmental problems have been associated with the use of arsenic acid when
it is applied according to label directions. It will add about 1 ppm As to the sur-
face 6 inches of soil each year. Cotton is used as a clean-till rotation crop with
wheat, milo, or sorghum in some areas. Without cotton, the other crops could not be
grown, because Johnsongrass could not be controlled.

Rodent Control

The use of arsenic trioxide as a rodenticide is very limited. There are several
alternatives that provide better control.

Turf

Calcium arsenate is approved for turf areas and has been sold throughout Canada
and the United States over a period of approximately 20 years. It was the standard
Poa annua contrel measure in professional turf areas because of its selective soil
treatment behavior.

Slug and Snail Control

Calcium arsenate is effective for the control of slugs and snails when used in
bait formulations that include metaldehyde. The bait is significantly cheaper to use
than other materials. Exposure is minimal, because it is formulated in pellet or
flake form. 8lug control on a wide variety of crops may be necessary in rainy years,
such as California experienced in 1978.

Fly Control

Calcium arsenate is applied to house fly larva breeding areas under poultry
cages, and to manure piles, When calcium arsenate-treated manure iz removed from
animal operations, it is normally applied to fallow land.

Growth Regulator

The use of lead arsenate as a growth regulator for grapefruit in Florida is one
of the two remaining agricultural uses of this pesticide. Current use patterns and
legislation restrict application te part of the bearing grapefruit acreage in Florida
only. Application rates are moderate, and only one application is used per year.
Oppertunity for exposure to applicators is minimal. There are no alternatives to the
use of lead arsenate for this purpose except other arsenicals. Calcium arsenate
would be an acceptable unregistered substitute for lead arsenate and would eliminate
lead.

Cherry Fruit Fly Control
Lead arsenate is effective; however, currently it is not being used. Continued

registration is desirable in the event resistance to the organic insecticide
develops.

Ant Control

Sodium arsenate is used, principally by the householder, hotels, and motels, to
achieve control of modest ant infestations. The advantages of sodifim arsenate baits
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are: 1) Ease of use, 2) limited quantities needed, 3) the toxicant is transported to
the colony, and 4) the continuance of contrel. Formulations packaged in small ready-
to-use containers are the safest of such products.

Herbicide and Tree Killer

Sodium arsenite is an effective soil semisterilant for weed and for tree-stump
control. MNumerous alternatives are available. No benefits over the alternatives
seem apparent.

Termite Control

Several long-lasting alternatives are available for control of subterranean ter«
mites. However, there are no suitable substitutes for sodiuvm arsenite for certain
specialty uses.

Grape Disease Control

Sodivm arsenite is effective for control of Dead-Arm, but several alternatives
exist. No alternatives to sodium arsenite for Black Measles controel are available.

Coal Tar, Creosote, and Neutral Oil

Creosote, coal tar, and coal-tar neutral oil are registered for use for a large
number of non-wood-preserving applications, the most common of which are of a herbi-
cidal, fungicidal, insecticidal, and bactericidal nature. Neutral oil products com-
posed principally of neutral oil and coal-tar acids account for most of the volume
used. :

The varying definitions assigned to the term "neutral oil" are a source of con-
fusion. In presuming against neutral oil the Environmental Protection Agency defined
this product as a mixture of hydrocarbons of coal-tar origin from which the tar acids
and tar bases have been removed. The Assessment Team was unable to verify that a
product conforming to this definition is produced or used in the United States. The
coal tar distillate referred to as "neutral oil" and used for the various types of
applications referred to above is composed of 75% methylnaphthalenes and 25% coal tar
naphtha. It does not contain the high-boiling fractions encompassed in EPA's defini-
tion and for which there is some evidence of carcinogenicity in animals. This docu-
ment addresses only that "neutral oil" product that is currently being produced and
used,

Data on the quantities of coal tar, creosote, and neutral oil sold for non-wood-
preserving uses are not available., Only vague information on who uses these prod-
ucts, in what quantities, and for what purpose was supplied by the producers and
packagers.

Neutral-oil products are sold by the manufacturers to retail outlets, primarily
farm and ranch stores, jobbers, veterinary supply houses, and repackaging firms,
Only a limited amount (probably less than 5%} is sold directly to user groups. An
estimated 65% of the total volume is used as a general disinfectant in animal produc-
tion and for household and institutional applications. The balance is used as an
insecticide and fungicide and for such site~specific applications as gypsy moth con~
trol, screwworm and ringwoerm wounds in animals, and animal dips for non-food animals.
Some neutral-oil products are apparently still used for control of parasites in poul-
try houses, notwithstanding the fact that this use was canceled in 1972.
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Specific examples of the application of coal tar products for many of the uses
for which they are registered were not uncovered by the Assessment Team. Exceptions
are their uses as disinfectant in animal production, which was viewed by experts in
the field as an important part of the total animal health program, and for control of
the gypsy moth. The latter use constitutes a USDA regulatory treatment that is con-
sidered to be essential because of the economic importance of the gypsy moth and the
fact that no alternative chemicals are registered for this use.

Data on efficacy of neutral-oil products for all except disinfectant uses are
lacking.

Dermal and inhalation exposure at the point of manufacture of neutral-oil-
containing formulations is judged to be small. Approximately two-thirds of the for-
mulating companies have apparently met OSHA standards with regard to employee safety.
A relatively small number of employees (estimated at less than 1,000} are directly
invelved in the manufacture and packaging of these products, and duration of exposure
for those most directly involved in these activities is generally less than 100 hours
per year.

The population of users is estimated at 100,000 to 500,000. Exposure varies
with method of application but is judged to be quite small on an annual basis because
of infrequency of use and the low concentration (about 0.5%) of nentral o0il in ready-
to-use sclutions.

The environmental fate of only those constituents of neutral oil that are dis-
cussed above is addressed in this document.

Among coal-tar chemicals used as pesticides, the naphthalenes are unquestionably
among those that are most subject to biological oxidation. Evidence amassed by
numerous studies shows with a high degree of certainty that these chemicals are
rapidly decomposed in both aquatic and terrestrial environments by several species of
microorganisms. No evidence was uncovered by the Assessment Team that naphthalene
compounds accumulate in plants. The fate of thegse compounds in the air is unknown,
but it is assumed that they are broken down in part by photochemical oxidation and,
upon settling to earth, by soil bacteria.
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